Heart rates (HR) were measured before (control HR) and after (ischemic HR) balloon inflation during percutaneous transluminal coronary angioplasty in 96 patients with effort angina pectoris. The delta HR, defined as (ischemic HR-control HR), in the right coronary artery occlusion was significantly smaller than that in the left anterior descending artery or left circumflex artery occlusion. Among right coronary artery occlusions the delta HR in segment 1 occlusion was significantly smaller than that in segment 2 or segment 3 occlusion. It is suggested that the ischemia of the right ventricle plays an important role in producing a reflex bradycardic response in humans. (Jpn Heart J 35: 727-732, 1994) Key words: Percutaneous transluminal coronary angioplasty BezoldJarisch reflex Bradycardia Effort angina pectoris N patients with variant angina pectoris1,2) or acute myocardial infarction,3-5) the heart rate decreases in most patients who show ST-segment elevation in inferior leads and increases in most cases who show ST-segment elevation in anterior leads. The former phenomenon is considered to be attributed to the enhanced vagal activity induced by the myocardial ischemia in the inferoposterior wall of the left ventricle (Bezold Jarisch reflex6)). However, the heart rate response during various sites of acute myocardial ischemia has not been fully investigated in humans. The purpose of this study was to examine the relationship between the site of acute myocardial ischemia and the heart rate change using patients with effort angina pectoris without myocardial infarction who underwent percutaneous transluminal coronary angioplasty (PTCA). Particularly, we examined the role of right ventricular ischemia in producing a reflex From
RESULTS
The table shows the mean control HR and mean ischemic HR in the RCA, LAD and LCx occluded groups. The ischemic HR of the RCA occluded group was significantly lower than that of the LAD occluded group (p<0.001) or LCx occluded group (p<0.01), while there were no significant differences in the control HR among the three groups. In the RCA occluded group the ischemic HR was significantly lower than the control HR (p<0.001) and in the LAD occluded group the ischemic HR was significantly higher than the control HR (p<0.001). There was no significant difference between the ischemic HR and the control HR in the LCx occluded group. Figure 1 illustrates the differences in delta HR among the three groups. The ized precisely in this study design. Because myocardial infarction is considered to alter autonomic nerve activity,9,10) patients who had not only documented myocardial infarction but also left ventricular akinesis or occluded coronary artery were excluded. The presence of acute myocardial ischemia during PTCA was confirmed by the appearance of ST-segment elevation in all patients. Heart rate changes in the LAD occluded group and in the RCA occluded group were compatible with the findings reported in patients with variant angina.2) However, the significant decrease in heart rate was observed only in the RCA occluded group but not in the LCx occluded group (Table) . In fact, a delta HR equal to or less than -5 was observed in 15 of the 32 occlusions (48%) of RCA, but in none of the 11 occlusions (0%) of LCx. Out of the 11 balloon inflations to LCx, 3 were conducted in patients with a prominent left circumflex artery. Even when most of the inferoposterior wall of the left ventricle was supplied by the LCx, the heart rate did not show an obvious decrease (delta HR=5, -1 and -1) . These results do not accord with the common notion that the bradycardic response during myocardial ischemia was caused by activation of inhibitory cardiac receptors with vagal afferents distributed predominantly in the inferoposterior wall of the left ventricle. Further study using a larger number of cases with a predominant left circumflex artery is required to test the validity of this notion. Among the RCA occlusions, the delta HR of the segment 1 occlusion was significantly lower than that of the segment 2 or 3 occlusion. Because all of the balloon inflation sites to segment 1 were located distal to the divergence of the sinus node artery, the effect of the sinus node ischemia on the heart rate changes was judged to be neglected in the present study. If only the ischemia of the inferoposterior wall of the left ventricle provokes the reflex bradycardia, the delta HR among the three groups should be similar because all of the occluded sites were proximal to the branches to the left ventricle. However, this was not the case. The result cannot be explained unless the ischemia of the right ventricle is involved in the development of the bradycardic response. However, we could not obtain evidence indicating that the ischemia limited to the right ventricle produces the bradycardic response in this study since we usually do not perform PTCA to the poorly developed right coronary artery and we selected patients with ST-segment elevation in II, III, and aVF when the right coronary artery was occluded.
There were several cases who showed delta HR >-5 both in LAD occlusion and in RCA segment 2 or 3 occlusion. In these cases, the response is considered to be related to the ischemia of the inferoposterior wall of the left ventricle rather than that of the right ventricle.
In conclusion, the findings of this study have demonstrated that the Jpn Heart J November 1994 bradycardic response in humans is augmented when the ischemia extends from the inferoposterior wall of the left ventricle to the right ventricle, suggesting that vagal afferents responsible for the reflex bradycardia are located not only in the inferoposterior wall of the left ventricle, but also in the right ventricle.
